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Acute affections of the middle ear were a frequent occurrence 
at all the army camps during the year of 1919. Several excel¬ 
lent reports have been made regarding them, including one by 
Major Lathrop at Camp Shelby, Miss., and another by Major 
Scott and others at Ft. Riley, There can be no question that 
they are correct in ascribing them to the close association of 
large bodies of men under unusual conditions and to the virulence 
of the infection. The camps situated in Chickamauga Park, 
Georgia, were no exception to this. It is probably true that no 
great differences in the clinical picture existed in the cases com¬ 
ing from them to U. S. General Plospital No. 14, Fort Ogle¬ 
thorpe, Ga. Certain features, however, of a pathologic and 
diagnostic nature were of such interest to us and so unlike 
what we had previously met with that we desire briefly to report 
them at this time. 

Two diseases stood out above others as the producing cause 
of these acute middle ear infections, namely, measles and influenza. 
We propose to confine our remarks in this paper to the ear com¬ 
plications of these two diseases. 

MEASLES. 

Measles proved to be one of the most serious maladies that 
the army doctor was called upon to meet. Contrary to the 
general impression in civil life, it proved to be a disease apt to 
be followed by grave complications of which pneumonia and 
otitis media were the chief. 

During the winter and spring- the medical wards of the hos¬ 
pital were continually filled with cases of bronchitis or bronchial 
pneumonia, mumps, and especially measles. Of the cases of 
measles, a majority was complicated by acute laryngitis and 
rhinitis. Of these, the number was large who in the course 
of the disease developed an acute affection of the middle ear. 
Many of these, in spite of the most prompt and energetic treat¬ 
ment, went on to acute mastoiditis, requiring immediate opera¬ 
tion to avoid serious or fatal intracranial complications. The 
number of ear cases treated from January 1st to July 14th was 
1,685, of which 607 were cases of measles. The symptomology 
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of the cases of otitis media acuta occurring in measles was strik¬ 
ingly characteristic and differed entirely from the ordinary 
classical picture met with in civil life. The patient, more or 
less toxic, with elevation of temperature, pronounced leucocy- 
tosis and racked with cough from his bronchitis or bronchial 
pneumonia, would lie found lying entirely free from all pain, 
either subjective or objective as far as the ear is concerned. 

In fact, it was our experience that in a great majority of 
these cases, the ear complication was only discovered in the 
course of a routine examination. At the most, the patient would 
admit upon direct questioning that there was a feeling of stuffi¬ 
ness in the ear. The examination of the ear would show no 
characteristic picture. Usually the landmarks were obliterated 
and there was a boggy, unhealthy appearance of the drum mem¬ 
brane. If seen extremely early in the infection, there might 
be a slight injection in the handle of the malleus and Shrap- 
nell’s membrane. At a variable time after the onset, bulging 
of the drum took place in the posterior upper quadrant. To 
wait for this to occur almost certainly meant mastoiditis and 
operation. It was our rule freely to open the drum immediately 
upon the discovery of any change in its appearance. Often 
the incision was followed bv muco-purulent discharge. If the 
incision had been made early enough, if the infection was not 
too virulent and if unceasing vigil had been exercised in main¬ 
taining free drainage by repeated paracenteses, the case grad¬ 
ually went on to convalescence and recovery. If, on the other 
hand, free drainage had not been established or maintained, 
if the organism present, usually a streptococcus or pneumococ¬ 
cus, was exceedingly virulent, if theffcj was a diseased condi¬ 
tion of the nose, and finally if the resisting powers of the patient 
had been too much lowered, the inevitable course of the disease 
was toward an extension of the process from the attic to the 
antrum and the mastoid cells. Acute mastoiditis appearing in 
a patient suffering from measles was, as a rule, just as free 
from pain as was otitis media. It is almost impossible to' 
believe that a patient could have a mastoid full of pus and yet 
insist that he is not suffering and scarcely admit any tenderness 
on pressure either over his antrum or over his tip. The expla¬ 
nation for this is not altogether easy. In some cases it was 
undoubtedly due to a thick outer cortex. In many, however, we 
arc inclined to feel that it lay in the general marked torpor 
of the patient. The only signs that could be depended upon 
were changes in the upper posterior wall of the canal. While 
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it was the rule to find these to a greater or less degree, according 
to the duration of the disease, we met cases where they were 
almost, if not altogther, lacking. The discharge was wont to be 
profuse and frequently under pressure as shown by pronounced 
bulging in the line of incision. 

In several cases an extensive destruction of the drum mem¬ 
brane took place which at first we were inclined to ascribe to the 
local anesthesia used. VVe were finally forced to the conclusion 
that it was due to the virulence of the organism present. Upon 
the recognition of changes in the auditory canal wall, immediate 
operation was indicated. In rare cases, even where these 
changes were absent, with excessive discharge or destruction 
of the drum membrane continuing for a number of days, it was 
our rule to operate. Any definite day of the disease for opera¬ 
tion was out of the. question, Wc never operated too early, 
even if it was only the fourth or fifth or sixth day. Often we 
should have operated earlier. Operation was wont to disclose 
extensive changes in the mastoid cells. If the operation had 
been performed early enough, the progress to recovery, while 
usually unduly slow, was uneventful. 

In the after treatment, we tried in a number of cases Dich- 
lomentine T. While in some cases it proved satisfactory, we 
could not satisfy ourselves that it was materially better than 
gauze packing properly introduced. In one particular our ex¬ 
perience was especially gratifying. Without exception the cases 
operated upon were exceedingly sick men. In all of them the 
employment of the usual anesthesia, ether or chloroform, could 
not have failed to produce pronounced shock and thus serve 
as' a deciding factor against the patient’s recovery. In place 
both of ether and chloroform it was our rule to use nitrous 
oxide gas and oxygen. The immediate and later results were 
truly remarkable. 

The records which were kindly prepared for me by the chief 
anesthetist of the hospital show that from April 3 to July 26, 
31 cases of mastoiditis complicated by measles, were operated 
under nitrous oxide gas and oxygen. Of these, 10 had bronchial 
pneumonia at the time of the operation. The shortest time for 
administration was 40 minutes and the longest was 3 hours 
and 45 minutes. The average time for administration was 1 
hour and 15 minutes. All patients were conscious before the 
dressing was completed. One case requiring an anesthesia of 
nearly 4 hours was particularly noteworthy. It was a man suf¬ 
fering from measles, double bronchial pneumonia and double 
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mastoiditis. Both mastoids were found diseased and requiring 
operation. There was absolutely no shock following the oper¬ 
ation and the patient’s temperature the next morning was vir¬ 
tually normal. This was true of all the cases where this form 
of anesthesia was employed. Beyond question it is the ideal 
anesthesia for such cases and commends itself strongly for all 
extensive or serious operations. 

Two important deductions forced themselves upon us as the 
result of our observations of otologic complications of measles 
in army life: 

First, that they are so unusual in their symptomatology that 
the only certain means of recognition is the examination of the 
ear itself. This, in a civil hospital service, is the province of the 
specialist. In army life dealing with large bodies of men such 
special attention manifestly was often impossible. This neces¬ 
sitated that every ward surgeon should be capable of making 
a satisfactory otoscopic examination. So important did this 
seem to us that in connection with the work in the School of 
Oto-laryngology instruction was given to every member of 
the School of Surgery in order that he might acquaint himself 
with the normal and thus be able to recognize an abnormal 
appearance of the tnembrani tympani. 

Second, far outweighing all measures addressed to relieving 
infection of the ear is prophylaxis to prevent such infections 
from developing. Much was done in this direction both at 
Oglethorpe and in other cantonments throughout the country. 
All improved sanitary procedures, it is unnecessary to say, are 
to be carried out. In addition to these, local treatment of the 
upper respiratory tract in some form or other is distinctly 
indicated. What the best form of this has not been definitely 
determined. Gargles, such as a warm saline solution or Dobell’s 
solution recommend themselves. For a time we used in atom¬ 
izer form a 2 per cent, solution of Dichloramine T which, prop¬ 
erly prepared, is fairly free from irritation. The suggestion 
made by Lt. Colonel H'arris P. Mosher, of the erection of steam 
huts for this purpose such as are now used in the British army, 
particularly recommends itself. Any or all means such as these 
which will cut down the inroads of the bacillus are the only 
sure means to complete success in this important line of work. 

INFLUENZA. 

Contrary to general expectation and probably to the common 
impression today, otitis media was not a frequent complication of 
influenza. Out of a series of some 7,000 cases, only 120 cases of 
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acute middle ear suppuration were seen at General Hospital 
No. 14. There were 1,600 cases of pneumonia in this number 
and 66 of the cases of otitis media occurred among these. This 
would give a percentage of 1.75, or a little over 4 per cent, 
in the pneumonia cases. While the number was not very large, 
it afforded sufficient opportunity carefully to observe and note 
any special features. In several particulars, these were of suf¬ 
ficient interest to deserve brief mention. 

We desire particularly to refer to 

1. The drum picture. 

2 . The changes in the posterior superior canal wall and their 
significance. 

5. The value of thickening of the periosteum as a diagnostic 
sign of mastoiditis. 

4. The value of the roentgengram as an aid in diagnosis. 

5. The operative findings. 

6. The time fr healing. 

The onset of otitis media was apt to be insidious as in the 
cases of measles. Whether complicated by pneumonia or not, 
the cases of influenza were all suffering from elevation of tem¬ 
perature from 101 to 104. In some of the cases, there was 
severe pain when the ear was infected; in others little or no 
pain was ever complained of. Indeed pain and temperature as 
a diagnostic symptom had little value. The chief reliance in 
diagnosis had to be placed upon the appearance of the drum mem¬ 
brane. This was so characteristic that it should be referred 
to at some length. It has been admirably described by my 
former assistant, L,t. F. T. Hill,* in a paper on the subject, as 
follows: 

“Otoscopic examination of the case within two or three hours 
after the onset of the pain would show distinctive changes in 
the membrana tympani, always of a vesicular type. There was 
a marked redness and some bulging of Shrapnell’s membrane in 
almost every case. There was frequently a large hemorrhagic 
bleb bulging outward even for two or three nuns. The short 
process often could be seen. This was the typical case seen 
within two or three hours after onset. 

The cases seen later showed more swelling, especially of the 
superior posterior portion, diffuse reddening of the membrana 
tympani and loss of all normal land marks. The distinctive 
feature was a bleb formation. Often there were two or three 
of these always superior, cither anteriorly or posteriorly and 
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often dissected marginward beyond the annulus and to the 
wall of the external auditory meatus. These, were of consid¬ 
erable size, often being 5 or 6 nuns, in diameter, obscuring a 
good view of the membrana tympani. The eccentric layer of 
the squamous cell epithelium making up the stratum cutaneum 
of the membrana tympani readily explains this traveling of the 
blebs laterally to the canal wall. 

There was no tenderness over the mastoid process at this 
stage. Incision of the blebs evacuated a small amount of bloody 
serum. In the older cases this could be expressed from the 
vesicle only with some effort, as if some clotting or organiza¬ 
tion was taking place. These blebs were true vesicles beneath 
the stratum cutaneum of the membrana tympani. After evac¬ 
uation of these, the drum appeared red and swollen with the 
marked involvement of Shrapnell’s membrane previously men¬ 
tioned, the degree or extent depending upon the time involved. 
Incision of the membrana tympani in the earlier cases gave 
relief to increased pressure within the middle car, followed by 
considerable bleeding. Later this became a profuse sero-san- 
guinous discharge. In the cases seen at a more advanced stage, 
incision evacuated this sero-sanguinous discharge immediately. 
The pain generally subsided about two hours after the incision 
of the membrana tympani. The sero-sanguinous discharge con¬ 
tinued rather profusely for several days, then gradually changed 
in character to a thin purulent discharge, which later became 
of thicker consistency, apparently due to secondary infection. 

Presumably we had a very acute suppurative otitis media, 
rapid in onset of naso-pharyngeal origin. Almost from the on¬ 
set, a marked epitympanic involvement became noted. An out¬ 
standing feature was the early obliteration of the superior angle 
of the external auditory canal and membrana tympani, some¬ 
times seen on the second day of the disease. With this there 
was increased swelling of the membrana tympani itself and 
often further bleb or vesicle formation, though after incision 
of the drum no new extra marginal blebs were seen. With the 
obliteration of the superior angle, Shrapnell’s membrane became 
pushed downward. The line of incision frequently was de¬ 
pressed inwards by the increased thickness or swelling of the 
membrana tympani. Often a bleb or vesicle would protrude 
out of the incision. 

“Generally there was what seemed to be a hyperplasia of the 
mucous membrane of the middle ear. Sometimes this protrud- 
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ing through the opening of the membrana tympani would give 
the appearance of granulation tissue except that it did not bleed 
so easily. In one case this hyperplastic tissue coming from 
the membrana tympani higher up dissected away the superior 
angle of the drum, giving the appearance of a polypoid mass. 
This was freely movable without discomfort to the patient and 
did not bleed.” We do not desire to give the impression that it 
was possible to note in all cases these progressive changes. In 
some cases the pathologic process was well advanced when first seen. 

We would emphasize that almost without exception the sub¬ 
ject of this ear complication was already a very sick man. The 
course of the disease varied. In many cases after free and often 
repeated incision of the drum, the discharge gradually subsided 
and resolution took place. In others, 21 out of 120, changes 
took place in the mastoid process itself, demanding operation. 
The decision when to operate on these cases was not an easy one. 
As we have just mentioned, the patient was already running 
a high temperature. No help could be gained from the tem¬ 
perature chart. This also ruled out making use of the blood 
picture as far as the blood count was concerned. 

Often careful and repeated chest examination left us in doubt 
as to the development of pneumonia and how to account for the 
continued elevation of temperature. Mastoid tenderness and 
especially pain was an unusual symptom. There was apt to 
be profuse discharge, as has been described. Changes in the, 
posterior superior canal wall were wont to be met with. While 
in the majority of the cases the operative findings showed that 
these changes were dependent (as has been generally believed) 
upon the disease of the mastoid cells bordering the canal, in 
several such cases changes could not be demonstrated at the 
time of the operation. This led us to regard with less confi¬ 
dence such changes as positive indication in itself for operation 
and to believe that as a result of numerous canuliculi found in 
the inner portion of the posterior osseous external canal, there 
existed actually only an oedema of the canal wall due to an 
extension laterally of the epitympanic process seen first as an 
obliteration of the upper angle. The membraneous canal is 
less firmly attached to the osseous in this plane. 

More reliable was found to be the thickening of the perios- 
tium over the mastoid. In the case of unilateral mastoiditis it 
was often possible at an early stage in the disease to detect 
by careful palpation a velvety thickening on the affected as 
compared with the healthy side. 



